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(57)Abstract: 

PROBLEM TO BE SOLVED: To make a nonaqueous solvent flame- 
resistant and to improve the cycle characteristic of a battery by providing 
a positive electrode, a negative electrode and a nonaqueous electrolyte 
with electrolyte disolved in a nonaqueous solvent, including a specific 
phosphate compound and a specific phosphagen compound as the 
nonaqueous solvent. 

SOLUTION: A nonaqueous solvent to be used contains a phosphate 
compound expressed by formula I and a phosphagen compound expressed 
by formula II. In the formula, R1-R4 represent substituted or 
nonsubstituted cyclic aromatic groups, and A represents a nonsubstituted 
cyclic aromatic group or a heterocycle. In the formula, R5, R6 represent a 
straight chain or branched alkyl group, a cyclic saturated alkyl group or an 
alkylene group, and (n) is an integer of 1-100. Flame resistance is displayed 
because of containing the phosphate compound in the nonaqueous solvent, 
and the cycle characteristic of a battery is improved since containing the 
phosphagen compound is contained. In this nonaqueous electrolyte battery, 
a wound layer body with a positive electrode, and a negative electrode 
wound through a separator is charged in a battery can. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The nonaqueous electrolyte cell characterized by containing the phosphoric ester compound which is 
equipped with the positive electrode which has positive active material, the negative electrode which has a negative- 
electrode active material, and the nonaqueous electrolyte which comes to dissolve an electrolyte into a non-aqueous 
solvent, and is expressed with a general formula (1) as the above-mentioned non-aqueous solvent, and the phosphazene 
compound expressed with a general formula (2). 
[Formula 1] 



(Rl thru/or R4 express a permutation or unsubstituted annular aromatic series radical among a formula, and A shows an 
unsubstituted annular aromatic series radical or heterocycle.) 
[Formula 2] 



(R5 and R6 are a straight chain or the alkyl group of branching, an annular saturation alkyl group, or an alkylene group 
among a formula, and n is the integer of 1-100.) 

[Claim 2] The above-mentioned phosphoric ester compound is a nonaqueous electrolyte cell according to claim 1 
characterized by for a substituent Rl thru/or R4 being the toluoyl radicals or KISHIRIRU radicals of a phenyl group, 
benzyl, alt., meta, or the para position, and Substituent A being alt., meta, the permutation phenyl group of the para 
position or a permutation biphenyl radical, an unsubstituted phenyl group, an unsubstituted biphenyl radical, or 
bisphenol A. 

[Claim 3] The above-mentioned phosphazene compound is a nonaqueous electrolyte cell according to claim 1 
characterized by substituents R5 and R6 being the straight chain chosen from the group of carbon number n=l-10, or an 
alkyl group of branching. 

[Claim 4] The above-mentioned positive electrode is a nonaqueous electrolyte cell according to claim 1 characterized by 
containing a lithium. 

[Claim 5] The above-mentioned positive electrode is a nonaqueous electrolyte cell according to claim 1 characterized by 
containing the multiple oxide of a lithium and transition metals. 

[Claim 6] The above-mentioned negative electrode is a nonaqueous electrolyte cell according to claim 1 characterized 
by containing a dope and/or the ingredient which can be dedoped for a lithium. 

[Claim 7] The nonaqueous electrolyte cell according to claim 6 characterized by a dope and/or the ingredient which can 
be dedoped being carbon materials about the above-mentioned lithium. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the nonaqueous electrolyte cell which used the non-aqueous solvent for 

the solvent of the electrolytic solution. 

[0002] 

[Description of the Prior Art] In recent years, portable electronic equipment, such as a camera one apparatus video tape 
recorder, a cellular phone, and a luggable computer, appears mostly, and the small lightweight-ization is attained. And 
the research for raising an energy density is made about the cell used as the portable power source of these electronic 
equipment, especially the rechargeable battery. Also in the rechargeable battery, since a big energy density is obtained 
as compared with the lead cell and nickel-cadmium battery which are a rechargeable battery which used the 
conventional water-solution system electrolytic solution, the expectation of a lithium ion battery is great, and researches 
and developments are furthered actively. 

[0003] As nonaqueous electrolyte used for a lithium cell or a lithium ion battery, that [ conductivity's ] in which LiPF6 
was dissolved as an electrolyte is comparatively high to carbonate system non-aqueous solvents, such as propylene 
carbonate and diethyl carbonate, and is widely used for them from the point stable also in potential. It is known among 
the cells using these nonaqueous electrolyte that safety of a rechargeable lithium-ion battery is high as compared with 
the cell which used the metal lithium. 
[0004] 

[Problem(s) to be Solved by the Invention] However, when improvement and enlargement of a cell of a large energy 
density are considered from now on, it is thought that the technique of raising safety much more becomes important. 
The electrolytic solution used here is a non-drainage system, i.e., an organic solvent system, and is inflammability. 
Therefore, it is more more desirable to be fire retardancy if the case where it has spilt liquid by a certain cause is 
considered, although the electrolytic solution cannot hardly begin to leak from a cell. 

[0005] Then, in order to carry out flameproofing of the electrolytic solution, making a non-aqueous solvent contain a 
phosphoric ester compound is proposed. However, although the phosphoric ester compound is comparatively stable 
electrochemically, since the oxidizing power and reducing power of the ingredient used for the positive electrode or the 
negative electrode are very strong, a phosphoric ester compound and the ingredient used for the positive electrode or the 
negative electrode will react. The resultant by this reaction will become a coat in an electrode surface, it will grow up, 
and the impedance of a cell will increase with this coat. Consequently, when it discharges with a big current especially, 
the problem that a voltage drop becomes large and a cycle property also worsens arises. Especially, when the content of 
the phosphoric ester compound in a non-aqueous solvent was 30 % of the weight or more, there was a problem that 
degradation of a cycle property became large. 

[0006] This invention is proposed in view of the conventional actual condition which was mentioned above, and it aims 
at offering the nonaqueous electrolyte cell which raised the cycle property of a cell while it carries out flameproofing of 
the non-aqueous solvent used for the electrolytic solution. 
[0007] 

[Means for Solving the Problem] The nonaqueous electrolyte cell of this invention is characterized by containing the 
phosphoric ester compound which has the positive electrode which has positive active material, the negative electrode 
which has a negative-electrode active material, and nonaqueous electrolyte which comes to dissolve an electrolyte into a 
non-aqueous solvent, and is expressed with a general formula (1) as the above-mentioned non-aqueous solvent, and the 
phosphazene compound expressed with a general formula (2). 
[0008] 
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[Formula 3] 

P— O— A— O— (l) 

[0009] (Rl thru/or R4 express a permutation or unsubstituted annular aromatic series radical among a formula, and A 

shows an unsubstituted annular aromatic series radical or heterocycle.) 

[0010] 

[Formula 4] 
ORs 

I n 

OR 6 

[001 1] (R5 and R6 are a straight chain or the alkyl group of branching, an annular saturation alkyl group, or an alkylene 
group among a formula, and n is the integer of 1 - 1 00.) 

By the nonaqueous electrolyte cell concerning this invention which was mentioned above, since the non-aqueous 
solvent of nonaqueous electrolyte contains the phosphoric ester compound expressed with the above-mentioned general 
formula (1), flameproofing of the non-aqueous solvent is carried out. Moreover, since this nonaqueous electrolyte cell 
contains the phosphazene compound expressed with the above-mentioned general formula (2), its cell cycle property 
improves. 
[0012] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained. 
[0013] Drawing 1 is drawing of longitudinal section showing the example of 1 configuration of the nonaqueous 
electrolyte cell of this invention. As for this nonaqueous electrolyte cell 1, it comes to load [ the cell can 5 interior ] the 
rolled layer object around which the film-like positive electrode 2 and the film-like negative electrode 3 were wound in 
the state of adhesion through the separator 4. 

[0014] the positive electrode with which the above-mentioned positive electrode 2 contains positive active material and 
a binder - it is produced by applying a mixture on a charge collector and drying. Metallic foils, such as aluminium foil, 
are used for a charge collector. 

[0015] According to the class of cell made into the object, a metallic oxide, metallic sulfide, or a specific 
macromolecule can be used for positive active material. 

[0016] For example, when it constitutes a lithium primary cell, as positive active material, TiS2, Mn02, a graphite, and 
FeS2 grade can be used. Moreover, when it constitutes a lithium secondary battery, as positive active material, the 
metallic sulfide or the oxide of TiS2, MoS2, NbSe2, and V205 grade can be used. Moreover, the lithium multiple oxide 
which makes a subject LiMx02 (the inside M of a formula expresses the transition metals more than a kind, and x 
changes with charge-and-discharge conditions of a cell, and it is usually 0.05 [ or more ] and 1.10 or less.) can be used. 
As transition metals M which constitute this lithium multiple oxide, Co, nickel, Mn, etc. are desirable. As an example of 
such a lithium multiple oxide, LiCo02, LiNi02, LiNiyCol-y02 (it is 0< y<l among a formula.), and LiMn204 grade 
can be mentioned. These lithium multiple oxides can generate high tension, and serve as positive active material which 
was excellent in energy density. In accordance with two or more sorts of such positive active material, you may use it 
for a positive electrode 2. 

[0017] moreover, the above-mentioned positive electrode - as the binder of a mixture - usually « the positive electrode 
of a cell and also it can use the well-known binder used for the mixture - the above-mentioned positive electrode - 
well-known additives, such as an electric conduction agent, can be added to a mixture. 

[001 8] the negative electrode with which a negative electrode 3 contains a negative-electrode active material and a 
binder - it is produced by applying a mixture on a charge collector and drying. Metallic foils, such as copper foil, are 
used for the above-mentioned charge collector. 

[0019] When it constitutes a lithium primary cell or a lithium secondary battery, as a negative-electrode ingredient, it is 
desirable to use a dope and the ingredient which can be dedoped for a lithium, a lithium alloy, or a lithium. Carbon 
materials, such as for example, a difficulty graphitized-carbon system ingredient and a graphite system ingredient, can 
be used for a lithium as a dope and an ingredient which can be dedoped. Specifically, carbon materials, such as a 
pyrolytic carbon, corks, graphites, vitrified carbon fiber, and organic high-molecular-compound baking object, a carbon 
fiber, and activated carbon, can be used. The above-mentioned corks have pitch coke, knee torr corks, petroleum coke, 
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etc. Moreover, the above-mentioned organic high-molecular-compound baking object shows what calcinated and 
carbonized phenol resin, fliran resin, etc. at suitable temperature. 

[0020] Macromolecules, such as polyacethylene and polypyrrole, and the oxide of Sn02 grade can also be used for a 
lithium besides the carbon material mentioned above as a dope and an ingredient which can be dedoped. Moreover, a 
lithium-aluminum alloy etc. can be used as a lithium alloy. 

[0021] moreover, the above-mentioned negative electrode - as the binder of a mixture ~ usually - the negative 
electrode of a lithium ion battery - and also it can use the well-known binder used for the mixture - the above- 
mentioned negative electrode - a well-known additive etc. can be added to a mixture. 
[0022] Nonaqueous electrolyte dissolves an electrolyte in a non-aqueous solvent, and is prepared. 
[0023] As an electrolyte, the well-known electrolyte used for the cell electrolytic solution can usually be used. 
Specifically, the lithium salt of LiPF6, LiBF4, LiAsF6, LiC104, LiCF3S03, UN (S02CF3)2, LiC (S02CF3)3 ahd 
LiAlC14, and LiSiF6 grade can be mentioned. LiPFu and LiBF4 are desirable from the point of oxidation stability also 
especially in it. 

[0024] As for such an electrolyte, it is desirable to dissolve by the concentration of 0.1 mol/1 - 3.0 mol/1 into a non- 
aqueous solvent. It is 0.5 mol/1 - 2.0 mol/1 still more preferably. 

[0025] Moreover, as a non-aqueous solvent, the various non-aqueous solvents currently conventionally used for 
nonaqueous electrolyte can be used. For example, ether, such as carboxylate, such as chain-like carbonates, such as 
annular carbonates, such as propylene carbonate and ethylene carbonate, and diethyl carbonate, dimethyl carbonate, 
methyl propionate, and methyl butyrate, gamma-butyl lactone, a sulfolane, 2-methyl tetrahydrofiiran, and 
dimethoxyethane, etc. can be used. These non-aqueous solvents may be used independently, and may mix and use two 
or more sorts. It is desirable to use a carbonate from the point of oxidation stability also especially in it. 
[0026] Moreover, as for a non-aqueous solvent, it is desirable to contain the phosphoric ester compound. Flameproofing 
of the non-aqueous solvent can be carried out by making nonaqueous electrolyte contain a phosphoric ester compound. 
[0027] It is desirable from the point of electrochemical stability to use the compound expressed with a general formula 
(1) as such a phosphoric ester compound. 
[0028] 
[Formula 5] 

R *°\jj jjyDR, 

f O A O Pv. ( 1 ) 

[0029] (Rl thru/or R4 are the toluoyl radicals or KISHIRIRU radicals of a phenyl group, benzyl, alt., meta, or the para 
position among a formula, and A is alt., meta, the permutation phenyl group of the para position or a permutation 
biphenyl radical, an unsubstituted phenyl group, an unsubstituted biphenyl radical, or bisphenol A.) 
Although the asymmetrical type aromatic series condensed-phosphoric-acid ester whose aromatic series condensed- 
phosphoric-acid ester is the substituent from which the desirable for example, symmetry mold aromatic series 
condensed-phosphoric-acid ester Rl thru/or whose R4 are the same substituents, Rl, or R4 differs as a phosphoric ester 
compound, or the aromatic series condensed-phosphoric-acid ester which carried out halogenation is mentioned, they 
are not these things limited to seeing. 

[0030] One sort or two sorts or more can be mixed and used for these phosphoric ester compounds. Moreover, one kind 
may be independently used for these phosphoric ester compounds, and two of more sorts may be mixed and used for 
them. 

[0031] As for a non-aqueous solvent, it is desirable to contain the phosphoric ester compound expressed with a general 
formula (1) at 0:5 % of the weight - 20% of the weight of a rate. If there are too few phosphoric ester compounds, the 
effectiveness which raises the fire retardancy of a non-aqueous solvent is not enough. Moreover, if there are too many 
phosphoric ester compounds, the cell property of the nonaqueous electrolyte cell 1 will fall. Therefore, the fire 
retardancy of a non-aqueous solvent can be raised by making the content of a phosphoric ester compound into 0.5 % of 
the weight - 20 % of the weight, without reducing the cell property of the nonaqueous electrolyte cell 1 . 
[0032] However, although the phosphoric ester compound is comparatively stable electrochemically, since the oxidizing 
power and reducing power of the ingredient used for the positive electrode 2 or the negative electrode 3 are very strong, 
a phosphoric ester compound and the ingredient used for the positive electrode 2 or the negative electrode 3 will react. 
The resultant by this reaction became a coat in the electrode surface, it grew up, the impedance of a cell increased with 
this coat, and there was a problem that the cycle property of a cell will get worse. 

[0033] Then, the phosphazene compound expressed with a general formula (2) to a non-aqueous solvent is made to 
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contain by this nonaqueous electrolyte cell 1 . By making the nonaqueous electrolyte containing a phosphoric ester 
compound contain the phosphazene compound shown by the general formula (1), a stable coat can be generated to an 
electrode surface and coat growth can be suppressed. 
[0034] 
[Formula 6] 



<j>R 5 



4-p=n4— (2) 

v ' n 

OR 6 

[0035] (R5 and R6 are a straight chain or the alkyl group of branching, an annular saturation alkyl group, or an alkylene 
group among a formula, and n is the integer of 1-1 00.) 

Since the viscosity of the electrolytic solution will increase and conductivity will fall if molecular weight becomes large 
not much, as for the above-mentioned phosphazene compound, in a general formula (2), it is desirable that R5 and R6 
are the same or that it is the alkyl group which may differ and is chosen from groups of carbon number n=l-10, such as 
-CH3, -CH2CH3, -CH2CH2CH3, -CH (CH3)2, and cyclohexyl. Moreover, it is also possible to permute the hydrogen 
in the above-mentioned substituent or a side chain radical by halogens, such as a fluorine and boron. 
[0036] Although poly screw propyloxy phosphazene etc. is mentioned, it is not specifically as these phosphazene 
compounds limited to this. Moreover, one kind may be independently used for these phosphazene compounds, and two 
or more sorts may be mixed and used for them. 

[0037] As for a non-aqueous solvent, it is desirable to contain the phosphazene compound expressed with a general 
formula (2) at 0.5 % of the weight - 20% of the weight of a rate. If there are too few phosphazene compounds, the 
effectiveness of suppressing coat growth of an electrode surface and raising the cycle property of the nonaqueous 
electrolyte cell 1 is not enough. Moreover, if there are too many phosphazene compounds, the viscosity of nonaqueous 
electrolyte will increase and conductivity will fall. Therefore, the cycle property of the nonaqueous electrolyte cell 1 can 
be raised by making the content of a phosphazene compound into 0.5 % of the weight - 20 % of the weight, without 
reducing the conductivity of nonaqueous electrolyte. 
[0038] Such a nonaqueous electrolyte cell 1 is manufactured as follows. 

[0039] the positive electrode with which a positive electrode 2 contains positive active material and a binder - a mixture 
is produced by [ used as a positive-electrode charge collector ] applying and drying to homogeneity and forming a 
positive-active-material layer, for example on metallic foils, such as aluminium foil, the above-mentioned positive 
electrode - and also it can use a well-known binder as a binder of a mixture - the above-mentioned positive electrode - 
a well-known additive etc. can be added to a mixture. 

[0040] the negative electrode with which a negative electrode 3 contains a negative-electrode active material and a 
binder - a mixture is produced by [ used as a negative-electrode charge collector ] applying and drying to homogeneity 
and forming a negative-electrode active material layer, for example on metallic foils, such as copper foil, the above- 
mentioned negative electrode ~ and also it can use a well-known binder as a binder of a mixture — the above-mentioned 
negative electrode -- a well-known additive etc. can be added to a mixture. 

[0041] The positive electrode 2 obtained as mentioned above and a negative electrode 3 are stuck through the separator 
4 which consists of a microporous polypropylene film, and a rolled layer object is constituted by winding around the 
eddy coil former many times. 

[0042] Next, the electric insulating plate 6 was inserted in the pars basilaris ossis occipitalis of the iron cell can 5 which 
performed nickel plating to the inside, and the rolled layer object was contained further. And in order to take current 
collection of a negative electrode, the end of the negative-electrode lead 7 which consists of nickel is made to stick to a 
negative electrode 3 by pressure, and the other end is welded to the cell can 5. Thereby, the cell can 5 will have a 
negative electrode 3 and a flow, and serves as an external negative electrode of the nonaqueous electrolyte cell 1 . 
Moreover, in order to take current collection of a positive electrode 2, installation is minded for the end of the positive- 
electrode lead 8 which consists of aluminum, the sheet metal 9 for current cutoff is minded [ 2 ] for the other end, and it 
connects with the cell lid 10 electrically. This sheet metal 9 for current cutoff intercepts a current according to cell 
internal pressure. Thereby, the cell lid 10 will have a positive electrode 2 and a flow, and serves as an external positive 
electrode of the nonaqueous electrolyte cell 1 . 

[0043] Next, nonaqueous electrolyte is poured in into this cell can 5. This nonaqueous electrolyte dissolves an 
electrolyte in a non-aqueous solvent, and is prepared. 

[0044] Next, by closing the cell can 5 through the insulating obturation gasket 1 1 which applied asphalt, the cell lid 10 
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is fixed and the cylindrical nonaqueous electrolyte cell 1 is produced. 

[0045] In addition, in this nonaqueous electrolyte cell 1, as shown in drawing 1 , while the center pin 12 linked to the 
negative-electrode lead 7 and the positive-electrode lead 8 is formed, when the pressure inside a cell becomes higher 
than a predetermined value, the PTC component 14 for preventing the temperature rise inside the relief valve equipment 
13 for extracting an internal gas and a cell is formed. 

[0046] The nonaqueous electrolyte cell of this invention is not limited especially about the configuration, and can make 
cylindrical, a square shape, a coin mold, a carbon button mold, etc. a thin shape and the various magnitude of large- 
sized **. 
[0047] 

[Example] A nonaqueous electrolyte cell which was mentioned above was produced. 

[0048] <Example 1> The negative electrode was produced as follows first. ' 
[0049] First, the petroleum pitch was used for the start raw material, it calcinated at 1000 degrees C among the inert gas 
air current, and the difficulty graphitized-carbon ingredient of the property near glassy carbon was obtained. When X 
diffraction measurement was performed about this difficulty graphitized-carbon ingredient, the spacing of a field (002) 
was 3.76A, and true specific gravity was 1 .58 g/cm3. 

[0050] Next, the obtained difficulty graphitized-carbon ingredient was ground and it considered as carbon material 
powder with a mean particle diameter of 10 micrometers, this carbon material powder — 90 weight sections and a binder 
— 10 weight sections ~ mixing— a negative electrode — the mixture was prepared. Here, polyvinylidene fluoride was 
used for the binder. 

[0051] the last - a negative electrode ~ the N-methyl-2-pyrrolidone was made to distribute a mixture, and it considered 
as the shape of a slurry. And after having applied to homogeneity, drying this slurry to both sides of band-like copper 
foil with a thickness of 1 0 micrometers which is a negative-electrode charge collector and forming a negative-electrode 
active material layer, compression molding was carried out with the roll press machine, and the negative electrode was 
produced. 

[0052] Next, the positive electrode was produced as follows. 

[0053] First, a lithium carbonate and cobalt carbonate were mixed by the ratio of one mol of 0.5-mol pairs, and LiCo02 

which calcinates at 900 degrees C among air for 5 hours, and serves as positive active material was obtained. 

[0054] next, obtained LiCo02 — 91 weight sections and an electric conduction agent — 6 weight sections and a binder — 

10 weight sections ~ mixing - a positive electrode — the mixture was prepared. Here, the copolymer of vinylidene 

fluoride and hexafluoropropylene was used for the binder at the electric conduction agent using the graphite. 

[0055] the last - a positive electrode - the N-methyl-2-pyrrolidone was distributed and the mixture was made into the 

slurry. And after having applied to homogeneity, drying this slurry on one side of aluminium foil with a thickness of 20 

micrometers it is thin to a positive-electrode charge collector and forming a positive-active-material layer, the positive 

electrode was produced by pressing with a roll press machine. 

[0056] The positive electrode obtained as mentioned above and the negative elbctrode were stuck through the separator 
which consists of a microporous polypropylene film with a thickness of 25 micrometers, and the rolled layer object was 
produced by winding around the eddy coil former many times. 

[0057] Next, the electric insulating plate was inserted in the pars basilaris ossis occipitalis of an iron cell can which 
performed nickel plating to the inside, and the rolled layer object was contained further. And in order to take current 
collection of a negative electrode, the end of the negative-electrode lead made from nickel was made to stick to a 
negative electrode by pressure, and the other end was welded to the cell can. Moreover, in order to take current 
collection of a positive electrode, installation was minded for the end of the positive-electrode lead made from 
aluminum, the sheet metal for current cutoff was minded for the other end, and it connected with the cell lid and the 
electric target. This sheet metal for current cutoff intercepts a current according to cell internal pressure. 
[0058] And nonaqueous electrolyte was poured in into this cell can. This nonaqueous electrolyte was produced, when a 
phosphoric ester compound was mixed with 40 % of the weight for dimethyl carbonate (DMC is called hereafter.) and it 
mixed [ propylene carbonate (PC is called hereafter.) ] 10 weight sections with 40 % of the weight for a phosphazene 
compound with 10 weight sections. 

[0059] Here, the compound 1 which is a substituent as Rl of a general formula (1) thru/or R4 and A indicated to be to a 
table 1 was used for the above-mentioned phosphoric ester compound. 
[0060] 
[Formula 7] 
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R3 °\S 

■ p — o 



A O P 



(1) 



■OR 2 



[0061] moreover - the above-mentioned phosphazene compound - a general formula (2) setting - R5 and R6 - 
CH2CH2 CH3 and n used SPR100 by the Otsuka chemistry company which is the integer of 15-20. 
[0062] 
[Formula 8] 



[0063] By finally closing a cell can through the insulating obturation gasket which applied asphalt, the cell lid was fixed 
and the cylindrical nonaqueous electrolyte cell whose diameter is about 18mm and whose height is about 65mm was 
produced. 

[0064] <Example 2> The nonaqueous electrolyte cell was produced like the example 1 except having made the amount 
of a phosphazene compound into 5 % of the weight, and having made the amount of a phosphoric ester compound into 
15 % of the weight. 

[0065] <Example 3> The amount of a phosphazene compound was made into 1 % of the weight, the amount of a 
phosphoric ester compound was made into 19 % of the weight, and the nonaqueous electrolyte cell was produced like 
the example 1 except having used the compound 2 which is a substituent as Rl of a general formula (1) thru/or R4 and 
A indicated to be to a table 1 as a phosphoric ester compound. 

[0066] <Example 4> The amount of a phosphazene compound was made into 5 % of the weight, the amount of a 
phosphoric ester compound was made into 1 5 % of the weight, and the nonaqueous electrolyte cell was produced like 
the example 1 except having used the compound 3 which is a substituent as Rl of a general formula (1) thru/or R4 and 
A indicated to be to a table 1 as a phosphoric ester compound. 

[0067] <Example 5> The nonaqueous electrolyte cell was produced like the example 1 except having used the 
compound 5 which is a substituent as Rl of a general formula (1) thru/or R4 and A indicated to be to a table 1 as a 
phosphoric ester compound. 

[0068] <Example 6> The nonaqueous electrolyte cell was produced like the example 1 except having used the 
compound 6 which is a substituent as Rl of a general formula (1) thru/or R4 and A indicated to be to a table 1 as a 
phosphoric ester compound. 

[0069] <Example 7> The nonaqueous electrolyte cell was produced like the example 1 except having used the 
compound 7 which is a substituent as Rl of a general formula (1) thru/or R4 and A indicated to be to a table 2 as a 
phosphoric ester compound. 

[0070] <Example 8> The nonaqueous electrolyte cell was produced like the example 1 except having used the 
compound 8 which is a substituent as Rl of a general formula (1) thru/or R4 and A indicated to be to a table 2 as a 
phosphoric ester compound. 

[0071] <Example 9> The nonaqueous electrolyte cell was produced like the example 1 except having used the 
compound 9 which is a substituent as Rl of a general formula (1) thru/or R4 and A indicated to be to a table 2 as a 
phosphoric ester compound. 

[0072] <Example 10> The nonaqueous electrolyte cell was produced like the example 1 except having used the 
compound 10 which is a substituent as Rl of a general formula (1) thru/or R4 and A indicated to be to a table 2 as a 
phosphoric ester compound. 

[0073] <Example 1 1> The nonaqueous electrolyte cell was produced like the example 1 except having used the 
compound 1 1 which is a substituent as R l of a general formula (1) thru/or R4 and A indicated to be to a table 2 as a 
phosphoric ester compound. 

[0074] <Example 12> The nonaqueous electrolyte cell was produced like the example 1 except having used the 
compound 12 which is a substituent as Rl of a general formula (1) thru/or R4 and A indicated to be to a table 2 as a 
phosphoric ester compound. 

[0075] <Example 13> The nonaqueous electrolyte cell was produced like the example 1 except having used the 
compound 1 3 which is a substituent as Rl of a general formula (1) thru/or R4 and A indicated to be to a table 3 as a 




(2) 



OR 6 
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phosphoric ester compound. 

[0076] <Example 14> The nonaqueous electrolyte cell was produced like the example 1 except having used the 
compound 14 which is a substituent as Rl of a general formula (1) thru/or R4 and A indicated to be to a table 3 as a 
phosphoric ester compound. 

[0077] <Example 15> The amount of a phosphazene compound was made into 15 % of the weight, the amount of a 
phosphoric ester compound was made into 5 % of the weight, and the nonaqueous electrolyte cell was produced like the 
example 1 except having used the compound 1 which is a substituent as Rl of a general formula (1) thru/or R4 and A 
indicated to be to a table 1 as a phosphoric ester compound. 

[0078] <Example 16> The amount of a phosphazene compound was made into 5 % of the weight, the amount of a 
phosphoric ester compound was made into 15 % of the weight, and the nonaqueous electrolyte cell was produced like 
the example 1 except having used the compound 3 which is a substituent as Rl of a general formula (1) thru/or R4 and 
A indicated to be to a table 1 as a phosphoric ester compound. 

[0079] <Example 17> The amount of a phosphazene compound was made into 5 % of the weight, and the nonaqueous 
electrolyte cell was produced like the example 1 except having used 10 % of the weight for the compound 3 which is a 
substituent as 5 % of the weight, Rl of a general formula (1), or R4 and A shown in a table 1 in the compound 1 which 
is a substituent as Rl of a general formula (1) thru/or R4 and A indicated to be to a table 1 as a phosphoric ester 
compound. 

[0080] <Example 18> The amount of a phosphazene compound was made into 5 % of the weight, and the nonaqueous 
electrolyte cell was produced like the example 1 except having used 5 % of the weight for the compound 4 which is a 
substituent as 10 % of the weight, Rl of a general formula (1), or R4 and A shown in a table 1 in the compound 1 which 
is a substituent as Rl of a general formula (1) thru/or R4 and A indicated to be to a table 1 as a phosphoric ester 
compound. 

[0081] <Example 19> The amount of a phosphazene compound was made into 5 % of the weight, and the nonaqueous 
electrolyte cell was produced like the example 1 except haying used 5 % of the weight for the compound 5 which is a 
substituent as 1 0 % of the weight, Rl of a general formula (1 ), or R4 and A shown in a table 1 in the compound 1 which 
is a substituent as Rl of a general formula (1) thru/or R4 and A indicated to be to a table 1 as a phosphoric ester 
compound. 

[0082] <Example 20> The amount of a phosphazene compound was made into 5 % of the weight, and the nonaqueous 
electrolyte cell was produced like the example 1 except having used 10 % of the weight for the compound 5 which is a 
substituent as 5 % of the weight, Rl of a general formula (1), or R4 and A shown in a table 1 in the compound 3 which 
is a substituent as Rl of a general formula (1) thru/or R4 and A indicated to be to a table 1 as a phosphoric ester 
compound. 

[0083] <Example 1 of a comparison> The amount of a phosphazene compound was made into 20 % of the weight, and 

the nonaqueous electrolyte cell was produced like the example 1 except having not used a phosphoric ester compound. 

[0084] <Example 2 of a comparison> The amount of propylene carbonate was made into 50 % of the weight, the 

amount of dimethyl carbonate was made into 50 % of the weight, and the nonaqueous electrolyte cell was produced like 

the example 1 except having not used a phosphazene compound and a phosphoric ester compound. 

[0085] Here, the substituent Rl of the phosphoric ester compound expressed with a general formula (1) used in each 

example mentioned above thru/or the concrete example of R4 and A are shown in a table 1 - a table 3. 

[0086] 

[A table 1] 
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R,,R 2 


R 3' R 4 


A 




HsC 

_~ 


HsC 

b- 


u 




H 3 C 

^> 


H 3 C 

\ 






HaC \_ 

H 3 u 


H3C \__ 

/~~\ 

H 3 C 


\—)~ 




H 3 C 

/V_ 

H 3 <_' 


H 3 C 
H 3 C 


YY 
U 




H 3 C 


H 3 C 


/=\ ch, /==\ 




H 3 C 

/V- 

H3C 


H3C 





[0087] 
[A table 2] 
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R 3 ,R 4 


A 






H 3 C 

/\ 

H 3 C 


u 




H 3 C 

o- 


H 3 C^ ^ 
H 3 C 






H 3 C 

Ch 


H 3 C 
HsC 




itSWi 1 0 


H 3 C 

O 


H 3 C 
H 3 C 


/— \ CH 3 \ 

/ \ i_y \ 


fl^an i 


H 3 C 
Br 


H 3 C 

/\_ 

H 3 C 


u 


fc£*n 2 


H 3 C 
Br 


H 3 C 
H 3 C 


-\_/~ 


[0088] 
[A table 31 




R-j tR2 


R3.R4 


A 




H 3 C 

0- 

Br 


H 3 C 

0- 

H3C 


-obo 




H 3 C 

>> 

Br 


H 3 C^ 
H 3 C 





[0089] About each nonaqueous electrolyte cell produced as mentioned above, the discharge capacity maintenance factor 
and temperature dependence after initial discharge capacity and 100 cycles were evaluated. 
[0090] Initial discharge capacity was determined by performing constant current constant-potential charge of 1 A to 
upper limit 4.2V to each nonaqueous electrolyte cell for 3 hours, and then performing 1000mA constant-current 
discharge to termination electrical-potential-difference 2.5V under 23 -degree C conditions. 

[0091] The discharge capacity maintenance factor asked for the rate of the discharge capacity of a 100 cycle eye of as 
opposed to a 100 cycle deed and initial discharge capacity for charge and discharge, on the same conditions as the 
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charge-and-discharge conditions mentioned above. 

[0092] First, except having made temperature into -20 degrees C, temperature dependence was the same charge-and- 
discharge conditions, it performed constant current constant-potential charge of 1 A to upper limit 4.2V for 3 hours, then, 
performed 1 000mA, constant-current discharge to termination electrical-potential-difference 2.5V, and determined the 
initial discharge capacity in -20 degrees C. Next, it asked for the rate with an initial discharge capacity of -20 degrees C 
[ to the initial discharge capacity in 23 degrees C ]. Assessment of temperature dependence made less than 50% **, and 
made 50% or more O. 

[0093] The initial capacity of each nonaqueous electrolyte cell, a discharge capacity maintenance factor, and the 
assessment result of temperature dependence are shown in a table 4. 

[0094] ' 
[ A table 4] 





(mAh) 


1 ' 

* (%) 




*mm i 


13 6 5 


9 3. 5 


O 


*J6W2 


13 6 8 


8 3-8 


o 




13 7 0 


93. 9 


o 




13 6 7 


9 3.7 


o 


%nm 5 


13 6 5 


9 3, 5 


0 


£ffi£f 6 


13 6 1 


9 3.4 


o 


7 


13 7 0 


9 4.3 


o 


$1,018 


13 5 6 


9 3.6 


o 


$JK#*9 


13 6 4 


9 3.7 


o 


1 0 


13 5 9 


9 3. 5 


o 


*mw i i 


13 0 4 


9 2.6 


o 


*Jfc« i 2 


13 6 3 


9 3.6 


o 


nmm i 3 


13 5 8 


9 3.4 


o 


$*m x 4 


13 5 7 


9 3.7 


o 


%mm i s 


13 6 5 


9 3.7 


o 


1 6 


13 6 0 


9 3.6 


o 


&mm i 7 


13 7 2 


9 4.0 


o 


fgttfti 1 8 


13 4 9 


9 3. S 


o 


1 9 


13 6 5 


9 3. 7 


o 


£„«2 0 


13 7 0 


9 3.9 


o 


ttnm i 


12 3 8 


9 0.1 


A 




13 6 0 


9 3. 5 





[0095] As compared with the nonaqueous electrolyte cell of the example 1 of a comparison, and the example 2 of a 
comparison, the initial discharge capacity of the nonaqueous electrolyte cell of the example 1 which contains a 
phosphoric ester compound and the phosphazene compound of a general formula (1) in the electrolytic solution - an 
example 20 was large also in the comparatively large discharge current of 1000mA, and the result that the discharge 
capacity maintenance factor after 100 cycles was also high was obtained so that clearly from a table 2. Moreover, it 
turned out that it excels also in temperature dependence. 
[0096] 

[Effect of the Invention] Since the non-aqueous solvent of nonaqueous electrolyte contains the phosphoric ester 
compound, flameproofing of the non-aqueous solvent is carried out, and the nonaqueous electrolyte cell of this 
invention can realize the nonaqueous electrolyte cell excellent in safety. Moreover, since the non-aqueous solvent of 
nonaqueous electrolyte contains the phosphazene compound, the nonaqueous electrolyte cell of this invention can 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web__cgi_ejje 



6/7/2004 



Page 1 1 of 1 1 
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realize the nonaqueous electrolyte cell excellent in the cycle property. 
Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 1] 
n 



10(t»l) J 

^~=~^ ~ 14<PTC**) 
8(jEiu-K) 

3 (ft*) 




12 



6(«»S) 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgLejje 



6/7/2004 



<UOB*«NOT (J P) (12) & Hfl It 2. # <*> OlMHlFWMWW* 

MrM^i 1-191431 

(43)&HB ¥J5£ll*P0999)7Jil3B 







F I 








HO 1M 10/40 A 




i i 




I«*J1©»7 OL 11 H> 


(21)ttiH## 


OOl UDO 


(71)tHKA 


000002185 








(22) ARB 


>J«9^(1997)12^26B 




HOK«fi;il&tift/ll 6TB 7 S35-f| 














*)S«P»;ilK*BrW6TB7S35^ V— 
















mm & 








*gapa;iiK*ft;ri6TB7a35# v= 








-Assort 








WH ft 








jfca»a;nKJta.;ii6TB7S35# v- 














(74)ft3A 





(54) [58W©£*] 



(57) imm 

>fx * rMt-B-Vo h*s*7T J t> its® t^tft 

So 




(2) 



&m¥- 11-19 14 3 1 



^ o 

P — 0 — A — 0 — P 

Kb 2] 



JblE#**flti:L"C, (1) tltiMSVi* 

*9vWt**i:, (2) -c*^$ti,5*^7r^v 

Uti] 



V"" 



(i) 



J 4- 

\ I 'n 



(2) 



0R 6 



&tp y rs. Rett. mmxnw&(OTsi'*si>m, 

i75MR4^> ^^-^S. ^>v^S> ^b. 

Bjftlf^^^S. ^B«tT7zn^ 
RtfRe^. ^^n = l-l 0<Dg¥fl>£>31iR£n5S: 

[f»#«7] -tfEy^*^£ K-^Xtf/XttBtH- 

[0 00 1] 
10 0 0 2] 



0R 2 

>«?&tt, ^<a*^mm^£fflv^-&m^& 

[0003] y ^-!>^«?&Xtt!J^i>A^^-^m?&i-^ 
^WojSK^^^^******-. l»St tTL i 

v^£a*£afenT^5o 

[0 0 0 4] 

<bn& 0 cr^ffiv^rv>5WIWRtt***. 

[000 5] K^ Wl**:«l^t-6*:ftfc* #* 
Mtf£» >K^*^>Mb^4&£^*r£i*:5 r. £: #1136 £ 

y >K^*7vWb-£#>£> E«Xtt*«(2:fflv>e>tt"CV> 

*co y vg^^xMb^^a ft^ 3 o mfi%^i:o 
JfrfrfcHM' * /H#ttO#<fcas*€F < ft 5 i 5 fHHa**> 



(3) 



®M¥- 11-19 14 3 1 



(0 0 0 7] 



5 9vRs^fyHt#»i:, -text (2) -e«£ft£>*. 

[0 0 0 8] 
[ft 3] 



P-0- 



-A — 0 — P 



I/" 



R4O 

[0 0 0 9] (SW, Ri75SR4l4, BtftXtt^fflftiR 

£r^"t\ ) 1 
[0 0 10] 

Ub4] 



0R 2 



(1) 



OR5 

-H=4r 



(2) 



0R 6 

[0 0 1 1] Rs, Rett, liXltM^TA 

t). nttl^l0 0O8ftt?*>5„ ) 

mttojMcwigjp* ±ie-S5:^: (i) tt^sy^ 

(2) ■C*Sn5*^77^^ft^»SrttL"CV>50 
[0 0 12] 

rittiB-t-a. 

10013) ant #»wa«£*«iwiMi»©— *# 

-^4 ft* Lr*«#t»T«ia Six*:****, 9MtS 
[0 0 1 4] -±EiE«2tt. jE<KS4fcKttt*3PJi:«:« 

[0 0 1 5] iE«Jg»K^tt, lttti-6«ft©fllSlfc 
[0 0 16] Mill y^^A-&«?&Sr**-r5» 

£\ jEmmmmt tm Tts 2 . Mno 2 , m&\ f 

«»*«Wfc-r5»£\ jE«e4feKiLTtt, T i S 2 , 
M0S2, NbSe.2. V^Os^cO&MfilHt^&SV^tt&t 
fLtt«rteffl^5^td 5 ^#S. LiMxOz <5t* 

Mtt— fI£Jl±<03»&JR£*U xtt«Jfe«D3fcifttt«flB 



«Mi:LTtt. Co. Ni, MnWff*U\ roJ: 
5afcy^*Ali*||Eft«0*#«fcL-CJ4L i C o 
O2. LiNi 0 2n LiNiyCoi-y O2 0 < 

y<l*?fc5 e ) . L iMn204«*lf5wt#t# 

[0 0 17] ±EjE***IO*##J4: ttft it 

V>5ri*-C#5l5^ ±IBjE«-fr#Jfc»ft#J«, 
[0 0 18] ft«3tt. *«S»Kt»f«ttMt 

[0 0 19] 9^1?^— 

4fc, ±e^*5Wfc*«W*rt** 
tt, 7x^;«, 7?>*IB*«lr9SfttlCrjftA 

[0 0 2 0] ±»Lfc#*W»G>IS£J&\ 9f*AtK- 

,1,5 si* A-frfc«Kr«6JB-*-6 r i 5o 
[0 0 2 1 ] ±K*«**l©*aHW4:L-Ctt. 9 



(4) 



mm^-l 1-19 14 3 1 



[0022] &7kmm&n. «w» u 
[oo2 3] mmntLxn. mut. sMW(-ffl^ 

ffttCtt, LiPFe. LiBF^ LiAsFe, LiC 
lO^ L i C F 3 SOa. L i N (SO2CF3) 2, Li 
C (SO2CF3) 3. LiAlClu LiSi Fe^tf> 
V T-V&m&mi? 5wir^-C$5o tCttttttL i 

p F6 > Li BF4ds»{ks5c«itojs^e>a*uv\ 

[oo24] c^i;5 4t«ffit '**WaE*l-o. 1 
mo l/l -3. Omo l/l©*St?j8»Sfttv>5 
lt*ff*U\ ^CfftKlis 0. 5iDol/l 
— 2. Omo 1/1 X'fo& 0 

[0 0 2 5] #*SKiUli;8*i9#*« 



7mmzm&xi&mvxh±<, m^m^&^^xmm 
[0026] &7mmte, y ^R^vvwt'&w 

[0027] coi pfty istit^*7-M\&tot Lt, 
(1) -e«S^Sfk-&*S:fflv^5ct«s«ftMt# 

[0 0 2 8] 
[^5] 



— 0 — A — 0 — P 



(1) 



R4O 

[00 2 9] (5£tK R»75^R4^. :7^^A-^ <<zs 
^y-;H"Cfe^ Ate, ^/^K Xtt'*7tfc*> 

So ) 

^M3^^BtftL^3?#Slffi'&y >»^^^HS3ft5*«f- 

[0 0 3 0] m^^y>^^r;Wk^W> liX 
tt 2 aH±*»* l tfflv ^$ : t )5S^I? 5, Ctt 

p,<z>yy»x7f;Wb^il i««Srman?ffivvrfc 

[0031] -tt* (1) -essttsyv 

S^^f Mb^*, 0. 5Ii%-2 011%^ 

>i^^f;Wb^^ttt«:0. 5lt%-2 0ti 

[0032] Ld^L**fe, y >es^;*x.>Mfc^tem 



or 2 

3lc^v^b^rv>-5«-^id^fSLTL*5c 
[0033] -t^-c, :o**t»«t«ii-eii, 

mm^—fc^ (2) -et^^^^7 7 ^wb^^ 

— «5£ (l) ^£ft5**:7Tl£>'<fc^^£ 

[0 0 3 4] 
[<L6] 



0R5 



(2) 



OR5 



[00 3 5] (5£<K Rs, Rett. iE«Xtt4J-«tOT^ 

i; N n^i ~i 0 0cDg3&-eab£ o ) 

(2) Id^T, RsiReittWI— Xtt«fto"CV^-Ct 
-CH3, -CH2CH3. -CH2CH2CH3, - 
CH (CHs) 2s i^^o^**>^ftif«>*!*ftn= 1 ~ 
1 0^if^^^JR$H5T^^ywS"C*>5w i:^^^ L 

3§4 J:VND-y>7c^^}fe^^r. i k*rtg-?&3 0 



(5) 



1-19 14 3 1 



[0 0 3 6] Z.ftb<D7b*yT J V>ik'&Wb LTft&ft 
[0 0 3 7] ***ttttt, -tt* (2) 

77f>ft^ft?:, 0. 5li%^2 0ll%©ffl#t 

ffitfitttiDU *tW6TUL4 5. Sot, 
r*^ft*4fc©****:0. 5H%-20li%tt 

[0 0 3 8] r©±3ft#McW*»«»itt. 

[0 0 3 9] 3E«2tt, 3E«6«Wrfcl***i:fc*«rt- 

Ltd ^jffl<o»#»JSr»v>5CidsrS?SI5d\ ±K 
[004 0]««3(1 *«S4fc»i«l«*li:ft**i" 

[0 04 1] £JL±<Oj: 5«-UX»fett6E«2 AS 

sr^ia $ 

[0 04 2] *0>rt«IK:~ y^fcltU*: 

— ^ d» 6 ft a *« 3 — K 7 60— «8 £A S 3 IcJE * $ 
■£\ «Wfcm»*5fctMrt-a. mi- J: i;, «»S5 
HAS 3 t*ia«rt>or iirftO, «li l 

xJiT/V 5 ~ £ ft 53Effi 5 - K 8 <D-i®ZJEm 2 

«M1 0«:jE«2 i*S£fco::i: fcftO, *Mc*tt 
««»l<o#ffl:iE«i:ft5o 
[0 0 4 3] ck(c N ^©*ttl&5©^#*«*Wfct:it 



[0 0 4 4] Jfcfcl. 7^7r^h^i*t«feiMP# 

[0 0 4 5] ft**. c©**m*««»iK:*v^rtt,- 

[^K^tipi-, *ffiy-K7&t^jEffiy-K8tC« 

[0 0 4 6] *«w<^**«»*a!«?fitt. H«a, ft 

«S*tfi::4:W:ft<* *9* *S»<D«*©** 

[0 0 4 7] 

[0 0 4 8] <HJfi«fi> *i\ *««r«T©J:5l!:L- 

[0 0 4 9] tf, U*JR»^tttr-y^S:fflV\ 

ioo o'CTHK/SU #^*tt#*fc:ift^ 
ttK©IIJIR»<b*t»*M5f*r»fc. rolUfeM^^W 

ic:ov>xx*iis]Sfays^tTo^i:w5, (002) m<D 

BMR8tt3. 7 6t^hP-A-C*>0, 4*:. XJfc 
£te 1 . 58g/c in 3 -C*>o^o 
[0 0 5 0] »fe*l/fc*»»ffc«»tt , »*r»# 

tmt&*&9 ofisasi:. »#sijsri osaaj^fcft-fr 

[0 0 5 1 ] *SeKl. A«-fr»JSrN-^^-2-tro 

7 y — srA«*mff^*>-5»* i o /i m<D^}fc<DiPa$s<D 

[0 0 5 2] jE«*r*©±3teft*Lfc. 

[0 0 5 3] «»9 hi:*: 

0. 5 m o 1 1 in o 1 cDit^X^ 9 0 0 

^5B*IBJftrtL"CjE«fflHbltl:ft6L i CoOz^l 

[0 0 5 4] JfcfC, »P>jltL i C o0 2 £9 1 figgfl 
irs ttWM«:6Sfl;flU:« *£*#J£ 1 0 Mat 

[0 0 5 5] ]E«-frffl«r. 
D!)K>i:*»v?tt^7!)-Ht ^Lt\ :^ 
5 y — &:£ffi&«f£ift£J?£2 O/imOT;^;^?^ 

fWHLfc. 



(6) 



ftffl¥-l 1 -19 14 3 1 



[0 0 5 6] &.±<D£ ?\Zl,XnbtlZ>TE&k * 

[0 0 5 7)*:, -t<^rt<aij{c^5/^r/w^ $/*£j6£L£: 

r 3 o. 



\l 

J? — 0 — A — 0- 



xhz> 0 

[0 0 5 8] ^LT, co«Jfeffico*(^*«»?RS:tt 

DMctstSo ) *4oms%^ > y^«t^*7-Mt 
1 omfiSPK *^^T*Wk***i ofis^ 

[0059] ::t\ ±Ky >m^xv-/i'4k'&mz&, 
—tt* (i) <BRi7!>£R4XtfA#Sifc:**ix5J:5 

[0 0 6 0] 

Kb 7] 



'Ri 



(1) 



R4O 

[0 0 6 1] ilE^^^T-tf^k**^**, —IS 

5£ (2) ttHSV^T. RsWRe^-CHzCHaCHs, 

costt-cfcs, ±mtm±m<os P R 1 

o 0£fflV^ o 
[0 0 6 2] 
[fb8] 



<j>R 5 



(2) 



0R 6 



[0 0 6 3] g^^x T^^t^ hSr!fc*b/t:*6*#tP 
^i^Lt, fig****) 1 8 mm. H^^6 5ram^R 
[0 0 6 4] <HJS#|2> /t^7r^^»©tS:5 

Itrot y > fi&x * x MtSWiV) S £ 1 5lt%t 

[0 0 6 5] <3itiM&j3> *^77fWb^©I*l 
U y yix^T.Mb^^I«r 1 9mfi%i: 
U !)>^^f/Wt^iLT N — tt* (1) cORi 

[0 0 6 6] <HSBW4> *^7Tif><L^oM 5 
Sft%£:U y>»i^ryWb^«^l*i 5li%i 
U D^^^Mt^irLt, (1) <DRi 

MR< RXfAfrm 1 1^3*1,5 J: 9 ftB»»-C*>S{t 

[0 0 6 7] (HiW5) D >Wt=^* J rsl'ikaty)t L 

-c> (1) (DRiTb^Ri&tfAfrm 1 i^jns 



'0R 2 

[0 0 6 8] <3U6M6> y ^K^^X/Wk-a-^i: b 
T, —test (1) coRi75MR4S.T^A>6^1 (C^ttS 

#ji tra«^ur^7K««f««»*rfP»u*i. 

[0 0 6 9] <3I1£M7> y ^Kac^/WM^fei u 
X, — «* <D ORi#£R4&t*AaS*2lC**£*t5 

[0070] mi&M8) y^m^xTMk&mtl. 

X s — (1) <DRi7b^.R4RX^A^m2\Z^^tb^ 

[0 0 7 1 ] <Sllfeffil9> y>»x^;l/ft*»it 
T\ — tt* (1) ORi72rSR4 2«^#a^t«r*£*'t5 
<t 5 Mtfe^ft^ 9 ^fflv^: t Wit 
All tW»lJibrW*m*««»«rfWKUfc. 

[0072] <ntsm o> y >m^^"r^{t^^ot u 

X, (1) ORi7^SR4at/A«S*2 (1.^*4X6 

[0 0 7 3] (HfiWiD y ^Kx^r/Mb-Dftt L 
— (1) OR]7ilR4^A^$2l^^n5 

[0 0 7 4] (^Wl2) y ^/Mfcfrtti t 

— (1) CDRi7!>^R4&tfA#^2iC^£4x£ 

[0 0 7 5] mt^Mis) yy»x^f;Mb*fti t 
■C, — {ft* (l) ORi75SR4&t5A^«3^$*L5 
J: ?#BJftS^&£ffrnft 1 3Sfflv^rtWH ^ 

[0076] <Hi£Mi4> y ^S^^T/vfb^fet L 



(7) 



JftSJspi 1-19 14 3 1 



X s —ft* (1) <DRi7b^R4&XfAftm3\^£tiZ> 
mmi tB«l:tt#*lll«l»t:fWLt. 

[0077] mmm i 5 > * * ? r * ><k&vo<o*& 

15lt%i:U 1) y^x^f/W^^^i^ 511% 
tU 9 i/&zc*TM\&mb L-C, (1) COR 

[0078] cmnmiQ) **7tt? ^it^w<oR^ 

5fift%£:U U ygx^f/M^^i^ 1 511% 
i: U 9 >m^*TM\&*fob IT, — «* (1) <Z>,R 

[0 0 7 9] <^iS^Jl 7> *777fVft*»^l* 

(1) ©Ri7!>SR4XtfA#«l fc^SftSJ: 
ltfc5^lS:5lf%i:, — »5£ (l) <£>Rift 

[0 0 8 0] <Sgt6«18> fc*7r 
5li%i:U yyK^^r/Mb^tlt, — 

lr»>6fc*»ifcioli%i, — (i) ©Ri 



[0 0 8 1 ] (MW19) *^77*Wt**©i*: 

(1) <DR J 7!>SR4&U 5 Aj&s«l lC«Ssh/5J: 5ft«* 
ltWft*«iftiOli%i, —test (i) <DRi 

*»5*r 5 **%tS: flavor ««liH 

[0 0 8 2] <HliE#!j 2 0 > ftxyT J &>'it&VQ<OA% 

< 1 ) cDRi7?;SR4&.C K A* 5 ^ 1 £ 3 

S^fc5{b-&»3?:5li%^, — flS:* (1) <£>Ri7?? 
SR4&tfA#* l tc^HS J: 5 ft«»*r*>S<k-fr 

[0 0 8 3] <tfct£#'Ji> *^77-t?^ft^^iS:2 
[0 0 8 4] <tb«#l2> :/n tfv^#— **— h<om 

t%iu ^^7 7^yft'&Mt;y vnx^f/w^ 

[0 0 8 5] ^w-e, ili£^^L^ ^ &^^S^^I-cffiv^btt^> 
< i ) -c«£*i,s » >m^^9-/^t^<o&»m 

Ri 7i^R4 ftl*A<D*i*ft4M*r* 1 3 (c^i~ 0 
[0 0 8 6] 



- *f 

(8) 



i&my- ii-i9i43i 





R<l 


R31R4 


A 






H S C 






H S C 

O- 








H 3 C 
H 3 C 








H 3 C 
H 3 CT 


H 3 C 

>^ 






H 3 C 








H 3 C 
H 3 C' 


HsC 

0" 





[0 0 8 7] l^ 2 J 



0) 



&ffl¥ 11-19 14 3 1 




[0 0 8 8] 



[SE3] 





1R2 


R3.R4 


A 


<tS1*P 3 


H 3 C 


H 3 C 


■OK> 


Br' 


HsC 






H 3 C 1 


H 3 C 










biO- 


<t£tt 1 4 


.0- 


0- 






Br 


H 3 C 





[0 0 8 9] £X±<Oj:5^UTf^»**L*:**7K1 

[0 0 9 0] ttWttS^aH. 2 3t©*frTt, 
4. 2 V£t?3B#B0fTV\ ftClOOOmACD^lSft 
[0 0 9 1 ] ±»Lfcfttt«*«=i 



[0 0 9 2] IftAtkfttttt* *"*\ Ottl 
?£li^i:PS4. 2 V*T*3B*WfT.V\ &CHOOO111A 

o5£«ffi»««r»jtttffi2. 5vf-em\ -2oti: 



(10) 



#Bfl¥ 11-19 14 3 1 



[0093] &mkm&mm,fc<owmm&. tkm®mm 



[0 0 9 4] 
[*4] 





vi m « H 
\ m n / 


ya » & H 4£ ;3 
•I 1 V 7b ) 


S rtp JA * J± 
™ M d* rr Ix 


«lftM 1 


1 *5 e c 
X O t> □ 


Q *a C 




j"t tn t 


13 6 8 


0*9 A 
9 J i 0 


1 w 


W ttE Al 1 

35 IS rU J 


■ o •» rt 
1 o 7 0 


9 3. 9 


O 




13 8 7 


9 3* 7 


o 


SfcifcW 5 


1 3 6 A 


9 3. 5 


o 




13 6 1 


9 3.4 


o 


£J60! 7 


13 7 0 


9 4. 3 


o 


HAM 8 


13 5 6 


9 3. 6 


o 




13 6 4 


8 3. 7 


o 


1 0 


13 5 9 


9 3. 5 


o 


*HW l 1 


13 0 4 


9 2.6 


o 


*jfc« 1 2 


13 6 3 


9 3.6 


o 


1 3 


1 3 5 8 


9 3.4 


o 


£*SW 1 4 


13 5 7 


9 3.7 


o 


Sfeft&ffl 1 s 


13 6 5 


8 3.7 


o 


9i mm i e 


13 6 0 


9 3.6 


o 


*A« 1 7 


13 7 2 


9 4. 0 


o 


AlttW 1 8 


13 4 9 


9 3.8 


o 


*lfc« 1 9 


13 6 8 


9 3.7 


o 


n&m z o 


13 7 0 


9 3. 9 


o 


ttnm i 


12 3 8 


9 0. 1 




tttt.M2 


13 6 0 


9 3.5 


A 



[0095] m2t>*tbWbfrti:£ o ^ mmm^v >m 

0 0 0mAil^^^^^MlSI^>ttffl 
[0 0 9 6] 



[^®of5S**Ift^] 

[Hi] *|g^O**t»«tI©-**«^*tiI 

i 2 je«. 3 4 



■± , (11) ^WWl 1-19 14 3 1 



[HI] 




7(**'J-K) ^ 6<feft*0 



